Nitrotyrosine generation via inducible nitric oxide synthase in vascular wall in focal ischemia-reperfusion.
Nitrotyrosine produced by NO-mediated reaction is a possible marker for cytotoxicity in brain ischemia. In this study, we aimed to determine whether iNOS is responsible for the nitrotyrosine formation and which type of cell is predominantly nitrated. Fifty-eight wild-type and 28 iNOS knockout male mice were used. Under halothane anesthesia the left middle cerebral artery was occluded for 2 h and reperfused for 0.5 or 15 h. The ratio of nitrotyrosine to total tyrosine (%NO2-Tyr) was measured by means of a hydrolysis/HPLC. After 0.5-h reperfusion, %NO2-Tyr in the ischemic cortex of wild-type and knockout mice amounted to 0.037 +/- 0.040% (n = 8) and 0.064 +/- 0.035% (n = 6), respectively, being significantly higher than that in the sham operation group (n = 7) (P < 0.05). After 15-h reperfusion, nitrotyrosine was detected only in wild-type mice (0.039 +/- 0.025%, n = 7), not in knockout or sham-operated mice (P < 0.05). Immunohistochemical reaction for nitrotyrosine was seen predominantly in the vascular wall in the peri-infarct region of the cerebral cortex in wild-type mice after 15-h reperfusion, but not in corresponding knockout mice. Our data suggest that iNOS is responsible for nitrotyrosine formation in the later phase of reperfusion, and that vascular endothelium is the major site of this reaction, at least in the case of 15-h reperfusion.